The beta-adrenergic action is thought to be related to the ability of the beta-adrenergic stimulants to increase the intracellular level of cyclic adenosine 3',5'-monophosphate (cyclic AMP) in the smooth muscle (1). Recently some workers (2,3) have mentioned that papa verine, a smooth muscle relaxant, is found to strongly inhibit cyclic phosphodiesterase in rabbit aorta and rat uterus. On the other hand, Takagi, Takayanagi and Tomiyama (4, 5) have reported that the relaxing effects of papaverine and isoprenaline, a beta-adrenergic stimulant, are identical to exogenous dibutyryl cyclic AMP and that these drugs suppress a supply of calcium to the contractile protein at the membrane, Further, Takagi, Takayanagi and Tsuchida (6) have also indicated using the taenia from the guinea pig caecum that caffeine and imidazole, which influence phosphodiesterase activity, considerably modify
the responses of the taenia to isoprenaline and papaverine, while the action of phenylephrine, an alpha-adrenergic stimulant, is slightly affected by caffeine and imidazole. These results indicate the possibilities that the actions of beta-adrenergic stimulants and papaverine are mediated through an increase of the intracellular level of cyclic AMP and that cyclic AMP is not concerned with the response to alpha-adrenergic stimulants.
In this paper a change of the intracellular level of cyclic AMP after exposure of the intestinal smooth muscle to a test drug is estimated and examined as to whether or not the inhibitory actions of the beta-adrenergic stimulants and papaverine are concerned with the cyclic AMP level in the intestinal smooth muscle.
After sacrificing a male guinea pig (300 to 400 g) by a blow on the neck, the taenia was isolated from the caecum and used as a test preparation.
To test pharmacological effects of drugs, a piece (4 to 5 cm) of the taenia was suspended in 30 ml organ bath filled with Locke
Ringer solution, kept at 37-C and bubbled with air. Responses of the taenia to drugs were isotonically recorded. Concentration action curve for drugs was cumulatively obtained and the experimental results were expressed as a mean of 8 experiments.
Measurment of an amount of the intracellular cyclic AMP was carried out according to the method originally described by Gilman (7) . Two pieces of the taenia were isolated from one caecum. One was used for measuring a control level of the intracellular cyclic AMP and the other for estimation of a change of the intracellular cyclic AMP after exposure to a drug. In order to measure the change of intracellular cyclic AMP produced by the drug, the taenia was immediately frozen in liquid nitrogen and used for measurment of cyclic AMP, after the isolated taenia had been exposed to the drug for 4 min. and relaxation (90 100%/) of the taenia by the drug had been confirmed.
Propranolol, a beta-adrenergic blocker greatly antagonized the inhibitory response to isoprenaline. The concentration action curve of isoprenaline (10-s-10_, g/ml) parallelly shifted towards about 30 times higher concentrations by propranolol (10-s g/ml). The inhibitory response to phenylephrine was however little affected by propranolol (10-s g/ml).
On the other hand, 10 min incubation of the taenia with dibenamine (10_6 g/ml) abolished the inhibitory response to phenylephrine (10-710-1 g/ml) and was without any effect on that to isoprenaline. These results indicate that the inhibitory response to isoprenaline (up to 10'1 g/ml) is mainly mediated through the beta-adrenergic receptor and that to phenyl ephrine (up to 10-1 g/ml) through the alpha-adrenergic receptor.
A mean (-'-standard error) of an amount of the intracellular cyclic AMP in the untreated taenia (no. of experiments: 12) was 4.21-!-0.3 pmoles/mg of wet tissue. The intracellular level of cyclic AMP after exposure of the taenia to a drug is expressed as a percentage of the amount of the intracellular cyclic AMP in the untreated taenia, as shown in Table 1 . Isoprenaline (10_B and 10-' g/ml) and papaverine (10_5 g/ml) significantly increased the in tracellular level of cyclic AMP. On the contrary, the amount of cyclic AMP in the smooth muscle cells was slightly (but not significantly) increased by phenylephrine (10_B g/ml).
From the above results (Table 1) , it can be concluded that the level of cyclic AMP in the taenia is controlled by mechanisms related to the beta-adrenergic receptor and to papaverine 
